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(57) To provide a pre-treatment kit for saliva and a 
pre-treatment method for saliva for Identification and 
quantitation of mutans streptococci in human saliva by 
the immunochromatographic method, which can elimi- 
nate mucin in saliva and prevent mutans streptococci 
from chaining and aggregation in a simple method, the 
pre-treatment kit is constructed of (A) an aqueous solu- 
tion containing sodium hydroxide, (B) atris(hydroxyme- 
thyl)aminomethane buffer solution containing tartaric 
acid and/or citric acid, and (C) a non Ionic surfactant and/ 
or an amphoteric surfactant, wherein the component (C) 
is previously mixed with or prepared separately from the 



component (A) and/or the component (B), and further 
(D) a pH indicator having a color transition range of pH 
5 to 9 is previously mixed with or prepared separately 
from the component (A) or the component (A) having 
the component (C) previously mixed therewith, and/or 
the component (B) or the component (8) having the 
component (C) previously mixed therewith. According 
to the pre-treatment method, the respective compo- 
nents of the pre-treatment kit are added dropwise into 
and mixed with saliva in an arbitrary order. 
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Description 

[0001] The present invention relates to a pre-treat- 
nnent kit for saliva and a pre-treatment method for saliva • 
using the kit, which are used for id ntification and quan- s 
titation of a bacteria belonging to mutans streptococci 
that is one of cariogenic bacteria in hunnan saliva, by the 
immunochronnatographic method utilizing an antigen- 
antibody reaction. 

[0002] It is known that the presence of mutans strep- io 
tococci in a human oral cavity is closely related to the 
generation of dental caries. If the presence or absence 
or the amount of mutans streptococci in the human oral 
cavity could be examined simply, it would become pos- 
sible to grasp a disease risk or the current disease state, 
Thus, an extremely large number of people should pos- 
sibly enjoy such beneflts. 

[0003] Hitherto, an examination utilizing an antigen- 
antibody reaction has been carried out for the examina- 
tion of bacteria. For example, an enzymatic antibody 20 
method is a method for identification and quantitation by 
a coior development density using an enzyme. Howev- 
er, this method requires not only a special washer and 
a complicated and precise operation for dealing with an 
antibody or a sample but also an incubatorfor achieving 25 
an enzymatic reaction. Further, a fluorescent antibody 
method is a method for labeling an antibody with a flu- 
orescent dyestuff to dye specifically an antigen having 
reacted with the antibody. However this method is not 
general because it requires a fluorescent microscope as 30 
an assay instrument 

[0004] For these reasons, a number of methods uti- 
lizing an antigen-antibody reaction simply have been 
proposed. For example, assay methods utilizing chro- 
matography, as disclosed in U.S. Patent Nos. 35 
5,591,645, 4,855,240. 4,435,504 and 4,980,298, Japa- 
nese Patent Laid-Open Nos. 145459/1986 and 
1 603B8/1 994, and so on, are a method that is superior 
in simplicity, upon which the presence or absence or the 
amount of an antigen can be known only by incorporat- 40 
ing a collected body fluid into a test solution containing 
the antibody for the purpose of the identification and 
quantitation, and then infiltrating it into a test appliance. 
These methods are called generally an tmmunochroma- 
tographic method. In such methods, a specific antibody 
that attaches only to a target antigen (this antibody will 
be simply referred to "specific antibody", hereinafter) is 
infiltrated into one end of a porous membrane (a pore 
diameter: several tens \im) such as nitrocellulose, and 
another specific antibody similarly attaching only to a so 
specific antigen is infiltrated in a stripe form into the mid- 
dle of the porous membrane and fixed to the porous 
membrane. The specific antibody infiltrated into one end 
of the porous membrane is colored with particles of, e. 
g., colloidal gold in advance. When a sample solution is ss 
infiltrated into one end of the porous membrane where 
the specific antibody is present, so far as an antigen that 
is reactive with the specific antibody is present in the 



sample solution, the antigen is coupled with the specific 
antibody and moves in the state of attaching the coloring 
particles by the capillary action in the porous membrane 
toward the opposite end to the side into which the sam- 
ple solution is infiltrated. During the movement, when 
the antigen passes through a portion where another 
specific antibody is fixed in a stripe forni, the specific 
antibody on the porous membrane traps the antigen, 
whereby a stripe-like blot appears on the porous mem- 
brane. Thus, the presence of the target antigen in the 
sample and its amount can be known. 
[0005] If such a technology were applied, it would ap- 
pear possible to undergo the identification and quanti- 
tation of the above-described intraoral mutans strepto- 
cocci. However, actually, such has not yet been put into 
practical use because of the presence of a problem as 
described below. That Is, a sample that can be used in 
the immunochromatographic method should be able to 
pass in principle through the porous membrane by the 
capillary action. However, since a major sample that is 
used for the examination of intraoral bacteria such as 
mutans streptococci is saliva, a highly viscous sub- 
stance that is called mucin present in the saliva clogs 
pores of the porous membrane. Also, the mucin acts to 
aggregate epitheiium-attaching cells present in the sa- 
liva, which have come off and dropped from an oral mu- 
cosa surface. Accordingly, such a substance clogs the 
pores of the porous membrane so that the mutans strep- 
tococci cannot pass through the porous membrane. 
[0006] Also, In addition to the matter of mucin, there 
is a problem which makes the assay of mutans strepto- 
cocci difficult. That is. the objective mutans streptococci 
are bacteria having a diameter of about 1 ^lm in terms 
of a single body. However, since the mutans streptococ- 
ci are streptococci, from ten to twenty or more of them 
are often chained with each other, which causes to 
hinder the movement within the porous membrane. 
Moreover, the mutans streptococci generate viscous 
glucan from sucrose in foods, whereby they are often 
aggregated vigorously to each other. Still further, the 
chaining and aggregation of the mutans streptococci not 
only cause clogging of the porous membrane but also 
reduce the surface areas of the streptococci and influ- 
ence the number of antigens present on the surfaces of 
the mutans streptococci, resulting in lowering in the as- 
say precision. 

[0007] The invention is aimed to provide a pre-treat- 
ment kit for saliva and a pre-treatment method for saliva 
using the kit for identification and quantitation of a mu- 
tans streptococcus that is one of extra cariogenic bac- 
teria in human saliva, by the immunochromatographic 
method, which can eliminate mucin present in saliva and 
prevent mutans streptococci from chaining and aggre- 
gation in a simple method. 

[0008] In order to achieve the foregoing aim, the 
present inventors made extensive and intensive inves- 
tigations. As a result, it has been found that when the 
treatment is carried out using a specific acid and alkalin 
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solution, they dissolve mucin and glucan present in sa- 
liva and act on outer membranes of mutans streptococ- 
ci, thereby suppressing the aggregation of mutans 
streptococci: that when a specific surfactant is further 
used, it makes proteins present in the mutans strepto- s 
cocci soluble, thereby enabling the mutans streptococci 
to pass smoothly through a porous membrane; and that 
when a pH indicator having a color transition range with- 
in a specific pH range is used, it is possible to confirni 
with ease whether or not the system is In a state that an 
antigen-antibody reaction is carried out, leading to ac- 
complishment of the present invention. 
[0009] Specifically, the pre-treatment kit for saliva ac- 
cording to the present invention is characterized by 
comprising an aqueous solution containing sodium hy- 
droxide; a tris(hydroxymethyl)aminomethane buffer so- 
lution containing tartaric acid and/or citric acid; and a 
nonionic surfactant and/or an amphoteric surfactant, 
wherein the surfactant is previously mixed with the 
aqueous solution and/or the buffer solution, or is pre- 
pared separately from the aqueous solution and the 
buffer solution. 

[0010] Preferably, a pH indicator having a color tran- 
sition range of pH 5 to 9 is mixed with the aqueous so- 
lution orthe aqueous solution having the surfactant pre- 
viously mixed therewith, and/or the buffer solution orthe 
buffer solution having the surfactant previously mixed 
therewith, or is separated from the aqueous solution or 
the aqueous solution having the surfactant previously 
mixed therewith , and the buffer solution or the buffer so- 
lution having the surfactant previously mixed therewith. 
[0011] Preferably, the nonionic surfactant as the sur- 
factant is one member or a mixture of two or more mem- 
bers selected from the group consisting of polyethylene 
glycol monooctylphenyl ether, n-octyl-p-D-glucoside, n- 
heptyl-p-D-thiog!ucoside, n-octyl-p-D-thioglucoside, 
nonylphenoxypolyethoxy ethanol, octylphenoxypoly- 
thoxy ethanol, and polyoxyethylene sorbitan mo- 
nooleate; the amphoteric surfactant as the surfactant is 
one member or a mixture of two members selected from 
the group consisting of 3-[(3-cholamidopropyl)-dimeth- 
ylammonio]-1-propanesulfonate and 3-[(3-cholamido- 
propyl)-dimethylammonioj-1-hydroxypropane-sul- 
fonate; and the pH indicator having a color transition 
range of pH 5 to 9 is one member selected from the 
group consisting of Methyl Red, azolitmin, p-nitrophe- 
nol, m-nilrophenol, Bromocresol Purple, Bromophenol 
Red, Chlorophenol Red, Phenol Red, Neutral Red, Bro- 
mothymol Blue, phenolphthalein, and Thymolphthalein. 
[0012] Also, the pre-treatment method for saliva ac- 
cording to the present invention is a pre-treatment meth- 
od for identification and quantitation of mutans strepto- 
cocci by the immunochromatographic method, which 
comprises adding dropwise and mixing an aqueous so- 
lution containing sodium hydroxide, a tris( hydro xyme- 
thyl)aminomethanG buffer solution containing tartaric 
acid and/or citric acid, and a nonionic surfactant and/or 
an amphoteric surfactant Into and with saliva In an arbi- 



trary order, or adding dropwise and mixing the aqueous 
solution and the buffer solution, with at least one of 
which the surfactant is mixed, Into and with saliva in an 
arbitrary order, to adjust the pH to 5 to 9. It Is preferred 
to use a mixture of the aqueous solution and/or the buff- 
er solution to be added dropwise and mixed, or the 
aqueous solution and/or the buffer solution, with at least 
one of which the surfactant is previously mixed, and a 
pH indicator having a color transition range of pH 5 to 
9. Also, it is preferred that, during the dropwise addition 
of the aqueous solution and the buffer solution in drop- 
wise addition and mixing of the aqueous solution, the 
buffer solution and the surfactant, or during the dropwise 
addition of the aqueous solution and the buffer solution 
In dropwise addition and mixing of the aqueous solution 
and the buffer solution, with at least one of which the 
surfactant is previously mixed, a pH indicator having a 
color transition range of pH 5 to 9 is previously added 
dropwise prior to the dropwise addition of the aqueous 
solution orthe buffer solution to be added dropwise later. 
[0013] The aqueous solution (A) containing sodium 
hydroxide, which is used for the pre-treatment kit for sa- 
liva and the pre-treatment method for saliva according 
to the present invention, acts on mucin and glucan 
present in outer membranes of mutans streptococci in 
saliva, thereby suppressing the aggregation of the mu- 
tans streptococci and making the mutans streptococci 
as antigens easy to move within a porous membrane, tt 
Is important to use sodium hydroxide as an alkaline so- 
lution. Sodium carbonate, disodium hydrogenphos- 
phate, and the like are not suitable. In other words, it is 
impossible to examine the mutans streptococci by using 
aqueous alkaline solutions other than sodium hydrox- 
ide. This is because it is estimated that aqueous alkaline 
solutions other than sodium hydroxide possibly give an 
Impediment to the structure of the antigens of the mu- 
tans streptococci. 

[0014] The tris(hydroxymethyl)aminomethane buffer 
solution (B) containing tartaric acid and/or citric acid, 
which Is used for the pre-treatment kit for saliva and the 
pre-treatment method for saliva according to the present 
invention, suppresses the chaining of the mutans strep- 
tococcus and acts to make the mutans streptococci as 
antigens easy to move within the porous membrane. It 
is Important to use tartaric acid and/or citric acid as an 
acid. Other acids such as hydrochloric acid, sulfuric ac- 
id, nitric acid, acetic acid, lactic acid, and maleic acid 
are not suitable. Even when such acids other than tar- 
taric acid and citric acid are used In combination with 
sodium hydroxide, a desired sensitivity to the examina- 
tion cannot be attained. This is because it is estimated 
that acids other than tartaric acid and citric acid possibly 
give an impediment to the structure of the antigens of 
the mutans streptococci. In the pre-treatment kit for sa- 
liva and the pre-treatment method for saliva according 
to the present invention, it is necessary to use a buffer 
because a neutralization reaction occurs between the 
sodium hydroxide and the tartaric acid and/or citric acid. 
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It is important that the aqueous solution containing tar- 
tanc acid and/or citric acid contains tris(hydroxymethyl) 
aminomethane as the buffer. In order to attain effectively 
the buffer action, it is necessary to use tris(hydroxyme- 
thyl)aminomethane in the side of the solution containing 
tartaric acid and/or citric acid. As a matter of course, tris 
(hydroxymethyl)aminomethane may be used simulta- 
neously in the side of the aqueous sodium hydroxide 
solution. However, at this time, it is already confirmed 
that the buffer action is not attained by other buffers such 
as a combination of sodium bicarbonate and sodium 
carbonate, or a combination of citric acid and sodium 
citrate. 

[001 5] It is preferred that the concentrations of sodium 
hydroxide and of tartaric acid and/or citric acid are 0.01 
N or more, respectively. When each of the concentra- 
tions of sodium hydroxide and of tartaric acid and/or cit- 
ric acid is less than 0.01 N, not only the effect that will 
be brought by each of the components tends to be hard- 
ly attained, but also clogging of the porous membrane 
is liable to occur. Actually, the higher the concentrations 
of sodium hydroxide and of tartaric acid and/or citric ac- 
id, the more advantageous it is from the standpoint of 
the detection sensitivity. Also, in the pre-treatment kit for 
saliva according to the present invention, it is necessary 
that the aqueous solution (A) containing sodium hydrox- 
ide and the tris(hydroxymethyl)amincm6thane buffer 
solution (B) containing tartaric acid and/or citric acid are 
separated from each other because a neutralization ac- 
tion is present between them. 

[001 6] The nonionic surfactant and/or the amphoteric 
surfactant (C), which is used for the pre-treatment kit for 
saliva and the pre-treatment method for saliva accord- 
ing to the present invention, acts to make proteins 
present on the surfaces of the mutans streptococci sol- 
uble and enable the mutans streptococci to pass 
smoothly through the porous membrane. Hitherto, ac- 
cording to the immunochromatographic method, an ion- 
ic surfactant is often used such that the sample solution 
or antigen solution can smoothly move within a test ap- 
pliance. However, the surfactant (C) that is used In the 
pre-treatment kit for saliva and the pre-treatment meth- 
od for saliva for undergoing the identification and quan- 
titation of the mutans streptococcus antigen according 
to the present invention is required to be a nonionic sur- 
factant and/or an amphoteric surfactant from the exper- 
imenial results. When an anionic surfactant such as so- 
dium tauryl sulfate and sodium dodecylbenzenesul- 
fonate, or a cation ic surfactant, is used, the specific an- 
tibody cannot detect the antigen. 

[0017] The surfactant (C) that is used in the present 
invention is not particularly limited so far as it is a noni- 
onic surfactant and/or an amphoteric surfactant, and 
any of those that are generally used as a solubitizing 
agent of membrane proteins can be used. However 
there is a difference in the detection sensitivity of the 
mutans streptococci antigen depending on the kind of 
the nonionic surfactant and/orthe amphoteric surfactant 



used. Especially, it is preferred from the viewpoint of the 
detection sensitivity that the nonionic surfactant is one 
mc^mber or a mixture of two or more members selected 
from the group consisting of polyethylene glycol mo- 

s nooctylphenyl ether, n-octyl-p-D-glucoside, n-heptyl- 
P-D-thioglucoside, and n-octyl-p-D-thioglucoside; and 
that the amphoteric surfactant is any one member or a 
mixture of two members selected from the group con- 
sisting of CHAPS (3-[(3-cholamidopropyl)-dimethylam- 

10 monio]-1-propane-sulfonate)andCHAPSO{3-[(3-chola- 
midopropyl)-dimethylammonio]-1 -hydroxypropanesul- 
fonate). 

[0018] It is prefen-ed to use the nonionic surfactant 
and/orthe amphoteric surfactant (C) such that the con- 

is centration of the nonionic surfactant and/or the ampho- 
teric surfactant (C) in the saliva sample after the treat- 
ment of saliva is 0.05 to 90 % by weight. When the con- 
centration of the nonionic surfactant and/or the ampho- 
teric surfactant (C) in the saliva sample after the treat- 

20 ment of saliva is less than 0.05 % by weight, the detec- 
tion sensitivity by the antigen-antibody reaction disap- 
pears, whereas when It exceeds 90 % by weight, the 
detection sensitivity by the antigen-antibody reaction is 
lowered, and hence, the both are not suitable. 

25 [0019] In the pre-treatment kit for saliva according to 
the present invention, the nonionic surfactant and/orthe 
amphoteric surfactant (C) may be provided separately 
from the aqueous solution (A) containing sodium hy- 
droxide and the tris-(hydroxymethyi)aminomethane 

30 buffer solution (B) containing tartaric acid and/or citric 
acid. In this case, the nonionic surfactant and/orthe am- 
photeric surfactant (C) may be in a fonn of an aqueous 
solution. Further, the nonionic surfactant and/orthe am- 
photeric surfactant (C) may be provided in a state of a 

35 mixture with either one or both of the aqueous solution 
(A) containing sodium hydroxide and the tris(hy- 
droxymethyl)aminomethane buffer solution (B) contain- 
ing tartaric acid and/or citric acid. In this case, attention 
must be paid to the decomposition properties by an acid 

40 or an alkali. 

[0020] As the pH Indicator (D) having a color transition 
range of pH 5 to 9, which is used for the pre-treatment 
kit for saliva and the pre-treatment method for saliva ac- 
cording to the present invention, preferably used is one 

45 member selected from the group consisting of Methyl 
Red (transition range: 4.4 to 6.2), azolitmin (transition 
range: 5.0 to 8.0) p-nttrophenol (transition range: 5.0 to 
7.0). m-nitrophenol (transition range: 6.4 to 8.8), Bromo- 
cresol Purple (transition range: 5.2 to 6.8), Bromophenol 

50 Red (transition range: 5.2 to 6.8). Chlorophenol Red 
(transition range: 5.2 to 6.8), Phenol Red (transition 
range: 6.4 to 8.0), Neutral Red (transition range: 6.8 to 
8.0), Bromothymol Blue (transition range: 6.0 to 7.6), 
phenolphthalein (transition range: 8.0 to 10.0), andThy- 

55 molphthalein (transition range: 8.3 to 10.6). The pH in- 
dicator (D) may be used in an embodiment where it is 
mixed with the aqueous solution (A) or the aqueous so- 
lution (A) having the surfactant (C) previously mixed 
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ihorowiin and/or the buffer solution (B) or the buffer so- 
luhor (B) having Ihe surfactant (C) previously mixed 
ihcrcwitn Adcrnativeiy. the pH indicator (D) may be 
used in rfn embodiment where it is separated from the 
Hcucous scluiion (A) or the aqueous solution (A) having 5 
the surlrtciani (Ci previously mixed therewith, and the 
buffc solution (B) or the buffer solution (B) having the 
SLflHCiani (C) previously mixed therewith. Incidentally, 
since the amount of the pH indicator (D) to be used may 
bo vory small, it is not necessary to take into consider- io 
at on any influence of the pH indicator (D) to the con- 
centrations of the sodium hydroxide in the aqueous so- 
luiior (A) tho tartaric acid and/or citric acid in the buffer 
solution (B) and the surfactant (C). 

(002 1 1 I he prc-troatment method for saliva according is 
to mc p'cscni invention is a method, which comprises 
aaairq aropwjsc and mixing the aqueous solution (A) 
ccniriimng sodium hydroxide, the tris(hydroxymethyl) 
ariin-jfuoihrtnc tiuflof solution (B) containing tartaric ac- 
id rtnX ur uiiiic rtcid and the nonionic surfactant and/or 20 
the a-nphoicric surfactant (C) into and with saliva in an 
aroiirary oricr Tor the purpose of simplifying this pre- 
trcatmcni method the nonionic surfactant and/or the 
amphoicnc surf.iciiini (C) may be added In advance to 
at least one of the aqueous solution (A) containing so- 25 
diunn hyCroKido and the tris(hydroxyTnethyl)aminometh- 
ano tuffof solLtion (B) containing tartaric acid and/or cit- 
ric acid Fvcn in this case, as a matter of course, the 
nonionic surfactant and/orthe amphoteric surfactant (C) 
may be added to the aqueous solution (A) containing 30 
sodium hydroxice and the tris(hydroxymethyl)ami- 
nomcthanc buffer solution (B) containing tartaric acid 
and/or cunc acid m an arbitrary order. 
[0022] Snco the respective components, the aque- 
ous solution (A) containing sodium hydroxide, the tris 35 
(hydroxymcihyl)aminomethane buffer solution (B) con- 
taining tartaric acid and/or citric acid, and the nonionic 
surfactant and'or the amphoteric surfactant (C), that are 
used in the present invention, have a function independ- 
ent on cacn other, they can be treated in an arbitrary ^ 
order However, the treatments are carried out such that 
the sahva after the treatments has a pH within a range 
from 5 to 9 This is because the antigen-antibody reac- 
tion IS carried out within this pH range, and therefore, 
while varying depending upon the kind of the specific 45 
antibody when the pH is outside the above-specified 
range, the specific antibody is separated from the anti- 
gen, or the specific antibody has a non-specific affinity, 
resulting in lowenng the reliability of the measurement 
results. so 
[0023] The saliva sample treated by the pre-treatment 
kit for saliva and the pre-treatment method for saliva ac- 
cording to the present invention can be subjected to 
identification and quantitation of mutans streptococci by 
the antigen-antibody reaction using the immunochro- ss 
matographic method as conventionally employed in the 
art. The specific antibody can be obtained by th usually 
employed methods. For example, one obtained accord- 



ing to a hybridoma-establishment method by cell fusion 
as proposed by Kohler and Milstein (G. Kohler and C. 
Milstein, "Continuous cultures of fused cells secreting 
antibody of predefined specificity". Nature, 256: 
495-497, 1975) may be employed. Further, one ob- 
tained by merely immunizing an antigen to an animal 
and purifying the resulting serum may be employed. 
[0024] The pre-treatment kit for saliva and the pre- 
treatment method for saliva according to the present in- 
vention will be described with reference to the following 
Examples, but it should not be construed that the 
present invention is limited thereto. 

(1 ) Preparation of reagents and test appliances: 

1 . Preparation of specific antibodies: 

Streptococcus mutans {ATCC25175 
strain) and Streptococcus sobrinus 
(ATCC33478 strain) as mutans streptococci 
were each cultivated, and their growth was 
stopped in an aqueous formaldehyde solution. 
These bacterial dispersions were each immu- 
nized as they were to a mouse, and two kinds 
of purified antibodies for each bacterium as de- 
scribed below were obtained according to a hy- 
bridoma-establishment method by ceil fusion 
as proposed by Kohler and Milstein. 



2. Labeling on specific antibodies: 

A colloidal gold having a particle size of 40 
nm was labeled on each of the SM2 and SS2 
antibodies. As the colloidal gold, a commercial- 
ly available one (made by British Biocell Inter- 
national) was used and diluted with a phos- 
phate buffer solution having 1 % of bovine se- 
rum albumin (a trade name: BSA, made by Sig- 
ma Chemical Company) and 1 % of a nonionic 
surfactant (a trade name: Tween 20, made by 
Sigma Chemical Company) added thereto 
such that an antibody concentration was 0.1 
.ug/mL. The antibody solutions each labeled 
with a colloidal gold are called a colloidal gold- 
labeled SM2 antibody solution and a colloidal 
gold-labeled SS2 antibody solution, respective- 

ly- 



SM1 antibody j Specific antibody against 

j Streptococcus mutans 
SM2 antibody | Specific antibody against 

I Streptococcus mutans 

551 antibody | Specific antibody against 

j Streptococcus sobrinus 

552 antibody | Specific antibody against 

j Streptococcus sobrinus 



NSOOCIO. <EP 1Z48106A1 I. > 



5 



9 



EP 1 248 106 A1 



10 



3. Preparation of porous membrane for immu- 
nochromatography: 

As a porous membrane, used was a nitro- 
cellulose membrane (a trade name: SXHF, 
made by Nihon Millipore Ltd.). This membrane 
was cut into a rectangle of 5 mm x 40 mm. The 
SMI antibody or the SSI antibody was diluted 
in a 50 mM phosphate buffer solution contain- 
ing 1 % of bovine serum albumin into a concen- 
tration of 1 mg/mL. The antibody diluted solu- 
tion was applied in a central portion of the ni- 
trocellulose membrane perpendicular to the 
longitudinal direction using a micropipette, 
such that the application amount was about 1 
mg/cm. On one end of this membrane, fixed 
was a 1 5 mm-square filter paper with a clip, to 
prepare an absorber. The thus prepared appli- 
ance was dried at 37 "C for 2 hours and kept in 
a desiccator until just before the use. 

(2) Test method by immunochromatography: 

1 . Saliva is collected from a subject and treated 
by the pre-treatment kit for saliva. 

2. 100 jxL of the treated saliva is added to 25 
\jlL of the colloidal gold-labeled SM2 antibody 
solution or the colloidal gold-labeled SS2 anti- 
body solution. 

3. One end of the porous membrane for chro- 
matography having the antibody corresponding 
to the colloidal gold-labeled antibody applied 
thereonto, in this test solution to have the test 
solution infiltrated into the porous membrane 
and the presence or absence of occurrence of 
an antibody reaction is observed. 

Example 1 : 

[0025] Saliva (100 m-L) was treated In the following 
manner, to observe the presence or absence of occur- 
rence of an antibody reaction. In this case, as the saliva, 
used was one having 2 x 10^ (CFU/mL) of bacteria of 
Streptococcus mutans, as measured by a fluorometer, 
in the saliva. Further, as the porous membrane, used 
was one having the SMI antibody applied thereto. 
[0026] A 1.0 M tris(hydroxymethyl)aminomethane 
buffer solution containing 1 .0 N sodium hydroxide was 
designated as a sodium hydroxide-containing aqueous 
solution (A solution), and a 1 .0 M tris(hydroxymethyl) 
aminomethane buffer solution containing 1 .0 N citric ac- 
id and having 5 % by weight of polyethylene glycol mo- 
nooctylphenyl ether (made by Wako Pure Chemical In- 
dustries. Ltd.) as a nonionic surfactant added thereto 
was designated as a citric acid-containing tris(hy- 
droxymethyl)aminomethane buffer solution containing a 
nonionic surfactant (BC solution). 
[0027] To 1 00 [lL of the saliva, successively added 
were 20 nL of the A solution and 25 p.L of the BC solu- 



tion, to fonn a mixture. Also, to 1 00 uL of the saliva, suc- 
cessively added were 25 |iL of the BC solution and about 
20 nL of the A solution, to form a mixture. Each of the 
mixtures was tested by the immunochromato graphic 
5 method. In any of the saliva samples after mixing, clog- 
ging of the porous membrane was not observed, and 
occurrence of the antibody reaction was confinned. 

Example 2: 

10 

[0028] Saliva (1 00 ^L) was treated in the following 
manner, to observe the presence or absence of occur- 
rence of an antibody reaction. In this case, as the saliva, 
used was one having 2 x 10^ (CFU/mL) of bacteria of 

IS Streptococcus sobrinus, as measured by a fluorometer, 
in the saliva. Further, as the porous membrane, used 
was one having the SSI antibody applied thereto. 
[0029] A 1.0 M tris(hydroxymethyl)aminomethane 
buffer solution containing 1 .0 N sodium hydroxide was 
designated as a sodium hydroxide-containing aqueous 
solution (A solution), and a 1.0 M tris(hydroxymethyl) 
aminomethane buffer solution containing 1 .0 N citric ac- 
id and having 1 % by weight of polyethylene glycol mo- 
nooctylphenyl ether (made by Wako Pure Chemical In- 

25 dustries, Ltd.) as a nonionic surfactant added thereto 
was designated as a citric acid-containing tris(hy- 
droxymethyl)aminomethane buffer solution containing a 
nonionic surfactant (BC solution). 
[0030] To 1 00 \xL of the saliva, successively added 

30 were 20 ^L of the A solution and 1 5 m-L of the BC solu- 
tion, to form a mixture. Also, to 1 00 jiL of the saliva, suc- 
cessively added were 15 p-L of the BC solution and 20 
\iL of the A solution, to fonn a mixture. Each of the mix- 
tures was tested by the immunochromatographic meth- 

35 od. In any of the saliva samples after mixing, clogging 
of the porous membrane was not observed, and occur- 
rence of the antibody reaction was confirmed. 

Example 3: 

40 

[0031] Saliva (100 \iL) was treated in the following 
manner, to observe the presence or absence of occur- 
rence of an antibody reaction. In this case, as the saliva, 
used was one having 2 x 10^ (CFU/mL) of bacteria of 

^5 streptococcus mutans, as measured by a fluorometer, 
in the saliva. Further as the porous membrane, used 
was one having the SMI antibody applied thereonto. 
[0032] A 1.0 M tris(hydroxymethyl)aminomethane 
buffer solution containing 1 .0 N sodium hydroxide and 

50 having 5 % by weight of polyethylene glycol monooctyl- 
phenyl ether (made by Wako Pure Chemical Industries, 
Ltd.) as a nonionic surfactant added thereto was desig- 
nated as a sodium hydroxide-containing aqueous solu- 
tion containing a nonionic surfactant (AC solution), and 

55 a 1,5 M tris(hydroxymethyl)aminomethane buffer solu- 
tion containing 1 .0 N citric add and having 5 % by weight 
of polyethyl ne glycol monooctylphenyl ether (made by 
Wako Pure Ch mical Industries, Ltd.) as a nonionic sur- 
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[0045] To 100 uL of the saliva, successively added 
were 20 mL of the A solution, 15 m.L of the B solution. 
Hrd 10 j.L of the C solution, to form a mixture. The mix- 
lu'c wris tcsiod by the immunochromatographic meth- 
od ir trie srtliva sample after mixing, clogging of the po- 
rous mcmtranc was not observed, and occurrence of 
the rintibody reaction was confirmed. 

Example 8. 

[0046] Using the saliva sample and the treatment kit 
fo' Srtiiva as used in Example 7. to 100 \lL of the saliva, 
SLCcossive'y added were 10 jiL of the C solution, 15 ijlL 
of ihc B solution, and 20 |iL of the A solution, to form a 
m xiLrc I ho mixture was tested by the Immunochroma- 
loqrnpnc ricinod. In the saliva sample after mixing, 
cioqginq of me porous membrane was not observed, 
nra c-ccurrcncc o' the antibody reaction was conflmried. 

[0047] Saliva (100 iiL) was treated in the following 
m.tnncr lo observe the presence or absence of occur- 
rence of iin aniibody reaction. In this case, as the saliva, 
used was cno having 2 x 10® (CFU/mL) of bacteria of 
Sucptococcus sobrinus, as measured by a fluorometer, 
in iho saliva Further, as the porous membrane, used 
was one having the SS1 antibody applied thereonto. 
[0048] A 1 0 M lris(hydroxymethyl)aminomethane 
btffe- solution containing 1 .0 N sodium hydroxide was 
dosignrt:cd as a sodium hydroxide-containing aqueous 
solution (A solution); a 1 .0 M tris(hydroxymethyl)ami- 
nomeihano buffer solution containing 1 .0 N tartaric acid 
was dcsrgnated as a tartaric acid-containing tris(hy- 
droxymcihyl)aminomethane buffer solution (B solution); 
and a sodium phosphate buffer solution containing 10 
% by weight of polyethylene glycol monooctylphenyl 
ether (made by Wako Pure Chemical Industries, Ltd.) 
as a nonionic surfactant was designated as a nonlonic 
surfactant (C solution), respectively, 
[0049] To 100 jiL of the saliva, successively added 
were 20 iiL of the B solution, 10 p.L of the C solution, 
and 20 uL of the A solution, to fonn a mixture. The mix- 
lure was tested by the immunochromatographic meth- 
od. In the saliva sample after mixing, clogging of the po- 
rous membrane was not observed, and occurrence of 
the eintibody reaction was confirmed. 

Example 10. 

[0050] Saliva (100 ixL) was treated in the following 
manner, lo obscn/c the presence or absence of occur- 
rence of an antibody reaction. In this case, as the saliva^ 
used was one having 2 x 106 (CFU/mL) of bacteria of 
Streptococcus sobrinus, as measured by a fluorometer 
in the saliva. Further as the porous membrane, used 
was one having the SSI antibody applied thereonto. 
[0051] To a 0.75 M tris(hydroxymethyl)aminomethane 



buffer solution containing 1 .0 N sodium hydroxide, add- 
ed was 1 % by weight of polyethylene monooctylphenyl 
ether (made by Wako Pure Chemical Industries, Ltd.) 
as a nonionic surfactant, to form a mixture. The mixture 

s was colored blue by further mixing therewith Bromoth- 
ymol Blue as a pH Indicator having a color transition 
range of pH 5 to 9. This blue colored mixture was des- 
ignated as a sodium hydroxide-containing aqueous so- 
lution containing a pH indicator and a nonionic sur- 

10 factant (ACD solution). Further, a 0.15 M tris(hy- 
droxymethyl)aminomethane buffer solution containing 
1 .05 N citric acid was designated as a citric acid-con- 
taining tris(hydroxymethyl)aminomethane buffer solu- 
tion (B solution). 

'5 [0052] To 100 ^iL of the saliva, added was 20 \iL of 
the ACD solution. Thereafter the B solution was added 
to and mixed with the saliva mixture until it had turned 
green. The resulting mixture was tested by the immun- 
ochromatographic method. In the saliva sample after 

20 mixing, clogging of the porous membrane was not ob- 
served, and occurrence of the antibody reaction was 
confirmed. 

Example 11: 

25 

[0053] Saliva (100 jiL) was treated In the following 
manner, to observe the presence or absence of occur- 
rence of an antibody reaction. In this case, as the saliva, 
used was one having 2 x 1 0^ (CFU/mL) of bacteria of 

30 Streptococcus sobrinus, as measured by a fluorometer, 
In the saliva. Further, as the porous membrane, used 
was one having the SSI antibody applied thereto. 
[0054] A 1.0 M tris(hydroxymethyl)aminomethane 
buffer solution containing 1 .0 N sodium hydroxide and 

35 having 1 % by weight of polyethylene glycol monooctyl- 
phenyl ether (made by Wako Pure Chemical Industries, 
Ltd.) as a nonionic surfactant added thereto was desig- 
nated as a sodium hydroxide-containing aqueous solu- 
tion containing a nonionic surfactant (AC solution), and 

40 a 0.75 M tris(hydroxymethyl)aminomethane buffer solu- 
tion containing 1 .0 N citric acid was designated as a cit- 
ric acid-containing .tris(hydroxymethyl)aminomethane 
buffer solution (B solution). Further, a pH indicator com- 
prising Methyl Red (D solution) was prepared as a pH 

^5 indicator having a color transition range of pH 5 to 9. 
[0055] To 100 LiL of the saliva, added was 20 ^L of 
the B solution. Thereafter, the D solution was added 
dropwise thereto, to color the saliva mixture red, and 
then, the AC solution was added thereto and mixed 

so therewith until the mixture had turned yellow. The result- 
ing mixture was tested by the immunochromatographic 
method. In the saliva sample after mixing, clogging of 
the porous membrane was not observed, and occur- 
rence of the antibody reaction was confirmed. 

55 

Example 12: 

[0056] Saliva (100 jxL) was treated in the following 
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manner, to observe the presence or absence of occur- 
rence of an antibody reaction, in this case, as the saliva, 
used was one having 2 x 10^ (CFU/mL) of bacteria of 
Streptococcus mutans, as measured by a fluorometer, 
in the saliva. Further, as the porous membrane, used 
was one having the SM1 antibody applied thereonto. 
[0057] A 1,0 M tris(hydroxymethyl)aminomethane 
buffer solution containing 1.0 N sodium hydroxide was 
designated as a sodium hydroxide-containing aqueous 
solution (A solution). Also, to a 1 .0 M tris(hydroxymethyf) 
aminomethane buffer solution containing 1 .0 N sodium 
hydroxide, added was 5 % by weight of polyethylene gly- 
col monooctylphenyl ether (made by Wako Pure Chem- 
ical Industries, Ltd.) as a non ionic surfactant, to form a 
mixture. The mixture was colored yellow by further mix- 
ing therewith Bromothymol Blue as a pH indicator hav- 
ing a color transition range of pH 5 to 9. This yellow 
colored mixture was designated as a citric acid-contain- 
ing lris(hydroxymethyl)aminomethane buffer solution 
containing a pH indicator and a nonionic surfactant 
(BCD solution). 

[0058] To 1 00 fit of the saliva, added was 25 ^.L of 
the BCD solution. Thereafter, the A solution was added 
to and mixed with the saliva mixture until it had turned 
green. The resulting mixture was tested by the immun- 
ochromatographic method. In the saliva sample after 
mixing, clogging of the porous membrane was not ob- 
served, and occurrence of the antibody reaction was 
confirmed. 

Example 13: 

[0059] Saliva (100 jiL) was treated in the following 
manner, to observe the presence or absence of occur- 
rence of an antibody reaction. In this case, as the saliva, 
used was one having 2x10® (CFU/mL) of bacteria of 
Streptococcus mutans, as measured by a fluorometer, 
in the saliva. Further, as the porous membrane, used 
was one having the SM1 antibody applied thereonto. 
[0060] To a 1 .0 M tris(hydroxymethyl)aminomethane 
buffer solution containing 1 .0 N sodium hydroxide, add- 
ed was 5 % by weight of polyethylene glycol monooc- 
tylphenyl ether (made by Wako Pure Chemical Indus- 
tries. Ltd.) as a nonionic surfactant, to fonn a mixture. 
The mixture was colored red by further mixing therewith 
phenolphthalein as a pH Indicator having a color transi- 
tion range of pH 5 lo 9. This red colored mixture was 
designated as a sodium hydroxide-containing aqueous 
solution containing a pH indicator and a nonionic sur- 
factant (ACD solution). Also, a 1 .5 M tris(hydroxymethyl) 
aminomethane buffer solution containing 1 .0 N citric ac- 
id and having 5 % by weight of polyethylene glycol mo- 
nooctylphenyl ether (made by Wako Pure Chemical In- 
dustries. Ltd.) as a nonionic surfactant added thereto 
was designated as a citric acid-containing tris-(hy- 
droxymethyl)aminomethane buffer solution containing a 
nonionic surfactant (BC solution). 
[0061] To 100 \iL of the saliva, added was 20 |iL of 



the ACD solution. Thereafter, the BC solution was add- 
ed to and mixed with the saliva mixture until it had be- 
come colorless. The resulting mixture was tested by the 
immunochromatographic method. In the saliva sample 
s after mixing, clogging of the porous membrane was not 
obsen/ed, and occurrence of the antibody reaction was 
confirmed. 

Example 14: 

10 

[0062] Saliva (100 \xL) was treated in the following 
manner, to observe the presence or absence of occur- 
rence of an antibody reaction. In this case, as the saliva, 
used was one having 2 x 10® (CFU/mL) of bacteria of 

IS Streptococcus sobrinus, as measured by a fluorometer, 
in the saliva. Further, as the porous membrane, used 
was one having the SSI antibody applied thereto. 
[0063] A 1.0 M tris(hydroxymethyl)€miinomethane 
buffer solution containing 1.0 N sodium hydroxide was 

20 designated as a sodium hydroxide-containing aqueous 
solution (A solution); a 1.0 M tris(hydroxymethyl)ami- 
nomethane buffer solution containing 1 .05 N citric acid 
was designated as a citric acid-containing tris(hy- 
droxymethyl)aminomethane buffer solution (B 

25 solution) ; and a sodium phosphate buffer solution con- 
taining 10 % by weight of 3-[(3-cholamidopropyl)- 
dimethylammonio]-1-propanesulfonate (made by Sig- 
ma Chemical Company) as an amphoteric surfactant 
was designated as an amphoteric surfactant (C solu- 

30 tlon). respectively. Further, a pH indicator comprising 
Phenol Red (D solution) was prepared as a pH indicator 
having a color transition range of pH 5 to 9. 
[0064] The B solution (20 |xL) was added to 1 00 jiL of 
the saliva, and the D solution was further added drop- 

35 wise thereto, to color the mixture yellow. Thereafter, 1 0 
fiL of the C solution was added to and mixed with the 
saliva mixture, and the A solution was further added 
thereto and mixed therewith until the mixture had tumed 
red. The resulting mixture was tested by the immuno- 

40 chromatographic method. In the saliva sample after mix- 
ing, clogging of the porous membrane was not ob- 
served, and occurrence of the antibody reaction was 
confirmed. 



[0065] Using the saliva sample as used in Example 1 , 
the test was carried out by the immunochromatographic 
method without using the pre-treatment kit for saliva. As 
so the porous membrane, used was one having the SMI 
antibody applied thereonto. In the saliva sample, clog- 
ging of the porous membrane occurred, and occurrence 
of the antibody reaction was not confimned. 



[0066] Saliva (100 pL) was treated in the following 
manner, to obsen^e the presence or absence of occur- 
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rence of an antibody reaction. In this case, as the saliva, 
used was one having 2 x 10^ (CFU/mL) of bacteria of 
Streptococcus mutans, as measured by a fluorometen 
In the saliva. Further, as the porous membrane, used 
was one having the SM1 antibody applied thereto. 5 
[0067] A 0.75 M tris(hydroxymethyl)aminomethane 
buffer solution containing 1 .0 N sodium hydroxide and 
having 0.4 % by weight of polyethylene glycol monooc- 
tylphenyl ether (made by Wako Pure Chemical Indus- 
tries, Ltd.) as a nonionic surfactant added thereto was io 
designated as a sodium hydroxide-containing aqueous 
solution containing a nonionic surfactant (AC solution), 
and a 1.0 M tris(hydroxymethyl)amlnomethane buffer 
solution containing 1 .0 N of any one acid of maleic acid, 
hydrochloric acid, sulfuric acid, acetic acid, orlactic acid is 
was designated as an acid solution. To 100 of the 
saliva, successively added were 20 \jlL of the AC solu- 
tion and 25 p.L of the acid solution containing any one 
of maleic acid, hydrochloric acid, sulfuric acid, acetic ac- 
idj or lactic acid, followed by stirring the mixture. The 20 
resulting mixtures were each tested by the immunochro- 
matographic method. In the samples, occurrence of the 
antibody reaction was not confirmed with respect to the 
treatment with any of the acids. 

2S 

Comparative Example 3: 

[0068] Saliva (100 p.L) was treated in the following 
manner, to observe the presence or absence of occur- 
rence of an antibody reaction . In this case, as the saliva. 20 
used was one having 2 x 10® (CFU/mL) of bacteria of 
Streptococcus mutans, as measured by a fluorometer, 
in the saliva. Further, as the porous membrane, used 
was one having the SM1 antibody applied thereto. 
[0069] A 1.0 M tris(hydroxymethyl)aminomethane 33 
buffer solution containing 1 .0 N sodium carbonate and 
having 1 % by weight of polyethylene glycol monooctyl- 
phenyl ether (made by Wako Pure Chemical Industries, 
Ltd.) as a nonionic surfactant added thereto was used 
(A'C solution), and a 1.0 M tris(hydroxymethyl)ami- 40 
nomethane buffer solution containing 1 .0 N citric acid 
was designated as a citric acid-containing tris(hy- 
droxymethyl)aminomethane buffer solution (B solution). 
[0070] To 1 00 fiL of the saliva, successively added 
were 20 m.L of the A'C solution and 1 5 jiL of the B solu- 45 
tion, to form a mixture. The mixture was tested by the 
immunochromalographic method, fn the sample, occur- 
rence of the antibody reaction was not confimied. 
[0071] As it have been described above in detail. It is 
evident from the Examples and Comparative Examples so 
that the pre-treatment kit for saliva and the pre-treat- 
mcnt method for saliva according to the present inven- 
tion are a pre-treatment kit and a pre-treatment method 
for identification and quantitation of mutans streptococci 
in human saliva by the immunochromatographic meth- ss 
od, which can dissolve mucin and glucan present in sa- 
liva and act on outer membranes of mutans streptococ- 
ci, thereby suppressing the chaining and aggregation of 



mutans streptococci and making proteins present in the 
mutans streptococci soluble in a simple method, so that 
the mutans streptococci can pass smoothly through a 
porous membrane Thus, the present invention is greatly 
valuable in contributing to the dental field. 
[0072] While the invention has been described in de- 
tail and with reference to specific embodiments thereof, 
it will be apparent to one skilled in the art that various 
changes and modifications can be made therein without 
departing from the spirit and scope thereof. 

Claims 

1. A pre-treatment kit for saliva comprising (A) an 
aqueous solution containing sodium hydroxide; (B) 
a tris-(hydroxymethyl)aminomethane buffer solu- 
tion containing tartaric acid and/or citric acid; and 
(C) a nonionic surfactant and/or an amphoteric sur- 
factant, wherein the surfactant (C) is previously 
mixed with the aqueous solution (A) and/or the buff- 
er solution (B), or is separated from the aqueous 
solution (A) and the buffer solution (B). 

2. The pre-treatment kit for saliva as claimed in claim 
1 , wherein the nonionic surfactant as the surfactant 
(C) is one member or a mixture of two or more mem- 
bers selected from the group consisting of polyeth- 
ylene glycol monooctylphenyl ether, n-octyl-p-D- 
glucoside, n-heptyl-p-D-thioglucoside, n-octyl-p-D- 
thioglucoside, nonylphenoxypolyethoxy ethanol, 
octylphenoxypolyethoxy ethanoi, and polyoxyethyl- 
ene sorbitan monooleate. 

3. The pre-treatment kit for saliva as claimed in claim 
1 or 2. wherein the amphoteric surfactant as the sur- 
factant (C) is one member or a mixture of two mem- 
bers selected from the group consisting of 
3-[(3-cholamidopropyl)-dimethylammonio]-1-pro- 
panesulfonate and 3-[(3-cholamidopropyl)-dimeth- 
ylammonio]-1-hydroxypropanesulfonate. 

4. The pre-treatment kit for saliva as claimed in any 
one of claims 1 to 3, wherein (D) a pH Indicator hav- 
ing a color transition range of pH 5 to 9 is mixed with 
the aqueous solution (A) or the aqueous solution 

(A) having the surfactant (C) previously mixed 
therewith, and/or the buffer solution (B) orthe buffer 
solution (B) having the surfactant (C) previously 
mixed therewith, or is prepared separately from the 
aqueous solution (A) or the aqueous solution (A) 
having the surfactant (C) previously mixed there- 
with, and the buffer solution (B) orthe buffer solution 

(B) having the surfactant (C) previously mixed 
therewith. 

5. The pre-treatment kit for saliva as claimed in claim 
4, wherein the pH indicator (D) having a color tran- 
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sition range of pH 5 to 9 is one nnember selected 
fronn the group consisting of Methyl Red, azolitmin, 
p-nitrophenoL nn-nitrophenol, Bromocresol Purple, 
Bromophenol Red, Chlorophenol Red.. Phenol Red, 
Neutral Red, Bromothymol Blue, phenolphthalein, 5 
and Thymolphthaleln. 

6. A pre-treatment method for saliva for identification 
and quantitation of mutans streptococci by the im- 
munochromatographic method, which comprises 
adding dropwise and mixing (A) an aqueous solu- 
tion containing sodium hydroxide. (B) a tris(hy- 
droxymethyl)aminomethane buffer solution con- 
taining tartaric acid and/or citric acid, and (C) a no- 
nionic surfactant and/or an amphoteric surfactant 
into and with saliva in an arbitrary order, or adding 
dropwise and mixing the aqueous solution (A) and 
the buffer solution (B), with at least one of which the 
surfactant (C) is mixed, into and with saliva in an 
arbitrary order, to adjust the pH 5 to 9. 20 

7. The pre-treatment method for saliva as claimed In 
claim 6, wherein a mixture of the aqueous solution 
(A) and/or the buffer solution (B) to be added drop- 
wise and mixed, or the aqueous solution (A) and/or 2S 
the buffer solution (B), with at least one of which the 
surfactant (C) is previously mixed, and the pH indi- 
cator (D) having a color transition range of pH 5 to 

9 is used. 

30 

8. The pre-treatment method for saliva as claimed in 
claim 6, wherein during the dropwise addition of the 
aqueous solution (A) and the buffer solution (B) in 
dropwise addition and mixing of the aqueous solu- 
tion (A), the buffer solution (B) and the surfactant 35 

(C) , or during the dropwise addition of the aqueous 
solution (A) and the buffer solution (B) in dropwise 
addition and mixing of the aqueous solution (A) and 
the buffer solution (B), with at least one of which the 
surfactant (C) is previously mixed, the pH indicator 40 

(D) having a color transition range of pH 5 to 9 Is 
previously added dropwise priorto the dropwise ad- 
dition of the aqueous solution (A) or the buffer so- 
lution (B)to be added dropwise later. 
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